09) 



J 



(12) 



Europ8iseh IllllllSlilllllllllllllll 

European Patent Office 

Office europeen des brevets (1 1 ) EP 0 794 572 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

10.09.1997 Bulletin 1997/37 

(21) Application njr&er $71 03756.9 

(22) Date o' filing 06.03.1 997 



(51) w.Ci«: H01L 23/495 



(84) Designated Contacting Slates: 


(72) Inventors: 


DEFR 


• Taksta, Hlrofum! 




Blzen-aht, Okayamt 705 (JP) 


(30) Priority: 07.03.1 996 JP 49965/96 


• Tanida, Tadash! 




Akalwa gun r Okayama 709-08 (JP) 


(71) Applicant: 


MATSUSHITA ELECTRONICS CORPORATION 


(74) Representative: Grunecker, Kinkeldey, 


Takatsuki-shi, Osaka 569 (JP) 


Slockmalr & Schwanhausser 




AnwaltssozJetfll 




Maxlmillanstrasse 58 




80538 Munchen (DE) 



CM 
< 
CM 

1^ 



(54) Electronic component, method for making the same, and lead frame and mold assembly tor 
use therein 



(57) A lead has a thick par. having & thickness of 0. 
2 mm and a thin part having a thickness o? 0. *. mm. The 
thin pari is formed having a greater width than the thick 
part lor preventing the lead from slipping from a resin. A 
semiconductor chip is fixed on the thin part using a con- 
ductive adhesive. A lateral surface of the thick pan and 
a lateral surface of the resin are simultaneously formed 
by a single cut so that the thick pans lateral surface is 
located at a lower end area of the resins lateral surface 
and these surfaces are exposed forming the same 
plane. A bottom surface of the thick pan projects by 
from 0. 03 mm to 0. 05 mm from the resin bottom sur- 
face to meet lead ctand-ot? specifications. Thick parts of 
other leads electrically connected with electrodes on 
the semiconductor chip wfth Au wires, are likewise 
exposed at the resin lateral surface and p-ojec*. from the 
resin bottom surface. Such arrangements realize high 
density mounting of electrode component $ onto a 
printed board. 
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Description 



BACKGROUND OF THE INVENTION 

The present invention 'tttei generally to eiecronic £ 
components of resin moioed pac-ge type, and. mo-e 
particularly, to electronic components suitable lo- sur- 
face mount technology. 

Electonic component of re surface mount ?vp* 
are wer known. FlGJF.E 22 shows ar. e/ter-.s v.e* C =e 
a conventional electronic cocoon* v. of tr.e sun*ace 
mount type wh.ch mco-po-ates mee n a semconductr 
chip (an electronic element). Elecron.c component 70, 
shown in FIGURE 22. ha* elongated, li'st tc third leaos 
71.73. 74 is a resin having the form of a rectangular par- " 
allelepiped which encapsulates t semiconductor chip. 
Each lead 71-73 horizontally sketches out from oppo- 
site lateral surfaces o! resin 7* and -.as an l-shaped 
bent The bonom dimensions o' res^ 7* -s " .6 mm * I t 
mm. and each leao 71-73 projects 1-om resin 74 to- trom 2Z 
0.4 mm tc 0.6 mm. To p-e.-en: poor soldem; <:e.. 
defective soldering in wmch. wne- moumng cecroTC 
component 70 onto e p-ted boa-c. i coot! bone ,s nr. 
produced a: a junction oerween tne printed board and 
each lead 71 -73). t is required by lead stand-o* specrf,- n 
cab'ons that the bonom surlace of res«n 74 floats C mm 
to 0.1 mm on the printed beard surface. 

F»3 JRE 23 is a p:an view of a conventional leao 
Irame lor use in the lab'.cation o' eiecvon»c component 
70. Lead Irame 8C of FG'JRS 22 >s termed of a rectan. ss 
Qular metal plate that has a uniform thickness anc com- 
prises lead formation par; 61 and exterior irame E2 lor 
enclosing lead formation part El- 6rdge par. 63 is pro- 
vided which acts as a bridge to connect together oppo- 
site sides o? exterior Irame 82. and e plurality of sets of as 
lead parts 71-73 extenc from the opposite sides of exte- 
rior frame 82. These lead pans 71-73 a-e one-dimen- 
sionally placed at pitches rangng t-om 3 0 mm to 4 0 
mm running in the lengthwise reckon of lead frame 
80. 

The fabrication of electronic component 70. mat is. 
the assembly process thereof, comprises a die bonding 
process, a wire bonding process. & molding process, a 
deburring process, a lead finishing process, a trimming 
process, and a terming process. In the die bonding a 
process, semiconductor chips a*e fixed on the corre- 
sponding leading ends ol first lead pa-is 71 of leac 
frame 80 of FIGURE 23 using a conrjuctive adnesK-e In 
the wire bonding process, two elect-odes on each senv 
iccnducior chip are elecv«cai»y connected with the leao- sc 
ing ends of second and third leas cars 72 and 73 by 
fine wires o* Au (gold), In me nadn; process, a mod 
assembly for fanster roc is usee l> integral encaosu- 
lation of the individual semconructo- chips, me Au 
wires, the leading ends of lead pa'ts 71-73 w.m resin ss 
7*. In this molding pocess. a p:uraH>' of cavities 
defined between an upper moid eement and a io*-er 
mold element, a-t ont-c;nensonai'> arangec r j-rnn; 
in *e lengthwise d/ectbr. cf leac "am* 8? 5> e: "»5 



isolates trom one tnomer. Ir. cthe* wprss. e -esir :s 
injected, from a common runner tnrougn -especi-ve 
gates. in;c each cavity FIGURE 24 shows leac frame 
80 mat has undergone a molding process, m re 
ceburring process, burrs, termed by resir. escaped f'om 
fine gaps defined between the mold assemb'y and me 
lead frame 80 onto leac parts 71-73. are removed m 
tne leac tmisning process, lead pans 71-73 extending 
Irom eacn resir. 74 are so.oerpiated Debuv.ng .s an 
.ndisoensabie p'ocess tc smooth soce'p'et^g m me 
trimming p-ocess. lead pats 7 \ -73 a-e cut sjc*. tnat 
indviouai eiectron.c components 7C a*e sepa-«tec m 
tne lormrng process, bendmg is peHormed so tnat each 
lead part 7V73 has a bent, as showr. in FIGURE 22. 

The above-described conventional electronic com- 
ponent 70 has elongated leads 71-73 which p-oject 
from lateral surfaces or* resm 74. Thereto-e. e'ect-o-nic 
component 70 occupies a consioerably ta'ger space m 
comparison with a semconoucto- enc (an eer.-on.c 
element), theretore producing the p-oPerr. mat moj-.t- 
ing cenvfy or. a printed boarc canny, be mceased 
much. Aod=tional'y. leacs 71-73 wfich p-o-er. resm 
74 are vu».ne-ab'e. vmich may result m an uneoectec 
cnange in the leac form at me t»me erf mount. ng an elec- 
tronic component 70 onto a printed boa*C. ve-eby 
causing delectve soida'ing 

The above -described fabrication method o* elec- 
t'onic component 70 rectui-es both a oebumng p-ocess 
and 8 forming process. It is prelerrec mat ceburrmg ts 
eliminated, smce the deburring process produces r.z 
additional vaUes to products, m the te-mmg process, 
unexpected lead deformation anc me cut o' a leac may 
occur. Firther. in the lormrng process, mere a-e difficul- 
ties in always conforming to lead stand-oh* specifica- 
tions and the-e has been me problem mat y.eids tend to 

prop. 

In the abeve-descr-bed lead frame 83. a plurality of 
sets of »ead parts 7t-73 are one-d.mensonany 
arranged a: a g-ea: pitch, therefore prooucng me p-ob- 
lem that the number of eiecvonic components 70 that a 
single lead frame 80 car yield is smaJl. Metal material 
for terming lead frame 80 is used inefficiently. 

In the above -0 escribed conventional mold assem- 
bly, a plurairry of cavities, which are one-dime nsionafy 
arranged at a great pitch conesponcf.ng to lead frame 
80. are defined between me upper moid element anc 
me lower mpio element sc that the number o' electronic 
components 7C mat a single molding p-ocess can y.eic 
is small, resu-ting in poo* proOuCWrty 

SUMMARY OF THE INVENTION 

Axo'd.ngiy. tt is ar. ooject o' me p ese-t i-u-e-^on 
to pfOv«de en imp-ovec e errom: component o' t *es.n 
molded pacKage ^-pe cacaoe of resign; a n.gr-er 
mountmg oens.:y on • C'.-tec board .r.compa'.son w,m 
conventional technces and caoao* of supp essmg 
lead deio-maton occu" n; at me mounting p-o;ess 
Aroma- co : ect o' ft p-esent i-ver.ton is :c p-o^-ce 



2 



EP 0 794 572 A2 



L 



i method for fabncatm; ^ eer/sn,: component of a 
resin molded package vpe capaoe 3! ei.mmat.ng 
debunhg and forming processes the-eby providing a 
high productK-ity. 

StiO another object of the present invention is to 5 
provide ar. improved leas frame Ir use in the fabricator! 
of electronic components of a resin molded peerage 
type so thet a g-eater numbe- & eiectonic components 
can be taker, efficiently m conpansor wit*. con.«en*jonal 
techniques :f 

Another oo.ect of me p-esent mention is tc 
improve the produr.r.'it) o* moic assemb'ylo? use ir. tne 
fabrication of eiecvon.c components of & resm molded 
package type. 

The present invention provides ar electronic com- 15 
ponent of a resin molded package type. This eJecronic 
component comprises: 

(a) an electrode cement: 

(b) a lead wfveh is e er.ricaiiy conner.ei w;th ;r. e ?r 
electronic element anr 

(c) a resin w.-.ch encapsulates re eiecfoni: e-e- 
men: and ne lead: 

whe-ein a latere! surface of the lead and a iate*ai « 
surface of the resin are simultaneously formec by a sm- 
g(e cut such that the iatera : surface of the lead is located 
it a lower end area of the latea' surface of the resir. ans 
the lateral surfaces of the lead and the resin ae 
exposed taming tne same plane. « 

Accordingly, the late-a! su-face of the lead, fo-med 
by cutting, is exposed at the lower enc area o* the lateral 
surface of the resin in ether wo-ss. ar. area, taken up by 
•n electronic component of tnis invention on e printed 
board, is equal to the bottom surface area of the resin. 35 
In accordance with the electronic component of the 
present invention, a higher mounting density on a 
printed board, as compared with conventional eiecronic 
components in wruch elongated leads project from resin 
lateral surfaces, is accomplished. Aod*onat»y. leao <5 
deformation is' unlikely to occur when performing a 
mounting process on a primes board. If it is arranged 
such that the lead bolt orr. s una ce sJightjy p'oj ects 'from 
a resin bottom suiace. lead stand-off specifications can 
bt met easily. 45 

More specifically, a lead of an eiecronic component 
of the present invention includes a thin part which is 
eleciricaJly connected with ar. electronic element and a 
thick pa/t which is formed having a g'eeier thickness 
than the thin part so as to ?*ovide a step on the s>de of sc 
the lead's bottom surface, and a latere! surface of the 
thick part and the lateral surface o' tne resm are simjs. 
taneously formed by a smg.e cut so that the lateral sur- 
face oi tht thick part is ioce-.ec at a love* end area o* tne 
lateral surface of the resir. anc the latea" surfaces of tne a 
thick pan and the resm art exposes lo'mng the same 
plane, and a bonorr. surface of tne tn= c> par; is exposes 
at a bottom surface of the ream. As a result of such 
arrangement in perform.-.; a h.gr. cens:?y mounting 



process on a p-mtas bca*s. a come* oa~ *-n.cr. is 
de'med by a late-a' and a oor.cm su-tace of tne tnc< 
pa-, is uses for external connector.. If it is arranges 
such that the bottom surface o' the thick parf pro-ens. 
from the bottom surface of the resin, by a lengtr. (ess 
than a diff e-ence in. thickness between the tnin part and 
the thick pari. >eas stano-off specifications can oe met 
easily whiie at the same time maintaining msuiaton 
between lead nir. part and prmted boa'S A'-ar.ge- 
men». such as p'o/ong a woe? toe surface tc a nr. 
part in comparisor w>tr*. a tn«r>. pa", and tormn; a nr.cn 
in a thin part, p-e^ent a lead from slipping from a res.n 
An electronic element rs fixed on a "eas thm part 

The present invention provides a method fo: fabri- 
cating an electronic component This method com- 
prises: 

(a) a r.ep of f:»ng an e'ecvonic dement or a piste- 
like leac frame ha on; a lead part; 

(b) a step of e'ecricaiiy connecmg tne tJecvon.c 
element with the leac parf. 

(c) a step of mteg-aiiy encass uiatm; tne e'ecvo^ic 
eiement anc me lead part witr. a resm ans 

(d) a steo of surfing the leas frame togetner *r:ih r.e 
resin in oroer tnat a resm cut su-face anc a leas cut 
surface are formed at the same time or. e oaefcage 
lateral surface of the eiesronc component. 

As a result of such arrangement, a -esm cut surface 
and a lead cut surface a-e formes or a package lateral 
surface at the same time. tne'cfo*e eliminating tne neeo 
fo- pertormm; a ceburr.ng process Aodubnally. unl.ke 
conventional techniques, mere «s no neeo tc perform a 
forming process in which an elongated lead is suDjected 
tc bending, therefore providing imp-oves yields. 

More specifically, in a nethoe of eflic ently fabricat- 
ing a plurality of electronic components of a resm 
molded package type of this invention, a tfaie-like leac 
frame is employed whicn comprises a plurality of bridge 
pans wnich are fo-mec into a laroce and a piu'aiity of 
sens of leac pans which extend towarct a piura»«T> oi iat- 
bee open spaces which are horizontal and perpendic- 
ularly, and two-dime nsonal!y 0 earned by the plurality of 
bridge pans. This tabricat-on method comprises the 
steps of: 

(a) over the pate-like lead fame, a step oi f«*mg 
each of a piu-airty o' e'ecvon»: elements m a cone* 
sponding ian.ee open spac* of tne plurality o' le^ce 
open spaces. 

(b) a step of eiectr.caHy co-.ner.mg eacn o? the 
eier.rpmc elements with a corresponds; set oi 
lead pa-ts C r.e piu-ai«t> o' sets of tear parts. 

(c) a r.ep o' encapsulating tne plurality o' e er.ron.c 
elements a->s t fc e pUrai ty of sets of lead oa is ^un 
a resir. sc rat tne piu-at:ry c' eiecfon.: e'ements 
anc the piu'atr.j o 1 sets o' leac oa*ts a«e contmjojs 
with one anot^e- at least in o->e oi-er.on. ans 

(d) a step C rur.;-»g tne ieac fram* •.ogene? w.th me 
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resin such mat the pU-ai'ty of sets of lead ps'ts of 
me leac tram* are se^a-a.ec from ne p'u-ahty o* 
brdge pans respectively and resin cut spaces and 
lead cut sjrlaces are formed at me same time on 
individja! package latera* suriaces of me plurality of 
electronic components. 

The abo/e-c escribed arrangement nor only makes 
it possible to omit ceoumng anc lo'min; p*ocesses bx 
aisc improves p-oductviry »r. tne encapsulation step, a 
resin is injected though commor. gates irr.c £ piu'atoy 
of cavities wh»cn are horizontally and perpendicularly, 
and two-dimensionaliy arranged in cyrespond.no man. 
nef to the plurality of electronic elements and which a-e 
communicated with one another at least in one direc 
fort In the cutting step, the lead frame is cut together 
with the resin at a width g-eater than the width of the 
bridge part of the lead frame ir- order that resin cut sur- 
faces and lead cut surfaces a*e formed a: me same time 
on package latera! surfaces of rwo e : ecvonic compo- 
nents of the plurality of electron* components corre- 
sponding to two ad.acent e«ecronic elements of me 
plurality of electronic element. 

The present invention prc.-ces a lead f*ame com- 
prising: 

(a) a rectangular exterior frame. 

(b) a plurality of bridge pa-:s wn.ch are formed into 
a lattice to as to estab»"»sn connections between a 
pair of opposite sides of tne reran; jiar er.enor 
frame as well as between another pair of opoos:-.e 
sides there*; and 

(c) a plurality of sets of lead parrs wnich enend 
towards respective lattice open spaces which ae 
horizontally and perpendicularly, and two-dimen- 
sionaliy defined by the bndge pars. 

Such arrangement makes it possible tc two-dimen- 
sionally and dosety place a g-eat number of lead pans 
on a single lead frame Acco-d^piy. the numbe' of elec- 
trode components that a single leac frame can yield is 
increased, and meal materia; to* forming a lead I'ame 
is used efficiently. 

The present invention provides a mold assembly 
comprising: 

(a) • lower mold element omo wh.cn a lead frame 
with a plurality of electronic elements whicn a-e 
arranged horizontally and pe'pe no .cula'iy. and two- 
dimensionalty is p:aced; 

(b) an upper mold element, coooe rating w.m the 
lower moid eiement. that oe'mes a plurality o' cav.- 
ties which are horizontally anc pe'pendicutarly. anc 
two-dimensionally arranged correspondingly to the 
plurality of elecvonic elements and wnich a'e com* 
municated w:th one anome* at 'east in one d.-ec- 
tion: and 

(c) common gates m-cugh wn c * 'esir rs in. er.ed 
into the plurality o* cavr es 



Accordin^'y. •'■ '* possb'e \z dose'y anc twc-dimen- 
sionaliy oefme a plurality of ca^mes between me uppe* 
mold element and the lower moid element, whereb) me 
number of e=ecvon.c comoonents that a 6ingle molding 

i process can yield «s increased and the p-odjcti/ity is 
improved. Additionally, smce me piu-alsty of cavities are 
communicated with one anomei. this allows a resir. is 
be injected through tne commor. gates intc eacr cavity 
at high effoency Unnecessa-y po-tons of the cu-ed 

ic 'esir. a-e 'emovoc tcgeme* w.tr unrecescary pon.ons 
of the leac f-ame «£.ter 

BRIEF DESCRIPTION OF THE DRAWINGS 

is FI3URE i is a plan view of an electronic compo- 
nent in accordance with the p-esent invention. 

FIGURE 2 is a front view of tne electronic compo- 
nent of FI3U RE v 

FIGURE 3 is a cross sectora: v.ew of tne e ect*on.c 
2i component taker, aon; the ime ii»*iu o? Fi3 J=E ". 

FIGURE * «s a cross sectoral v.ew ot tne e'ecvonc 
component taker, alone the Ine V-IV cf Fi3 J = S V 

FIGURE 5 is a p:ar. view of a leac frame tor jse r. 
the tab'ication ci tr.e electronic co.mpor.enr. of FiGjRE 

2S 1. 

FIGURE 6 is a detail, enlarged oian v»ew ot a lead 
formation part o* FIGURE 5. 

FIGURE 7 is a cross sectional vie*- of tne leac to'- 
matior. pan tanen aionc tne ir\e \'ii-vis of F i3U?.£ t. 
20 FIGURE B is a cross sectona! vew of tne leac to-- 
mabon part taxen along tne line VIII VIII of FiG'Jr.E 5 

FIGURE S is a plan view of the lead frame of FO- 
URS 5 after a molding process rs completed. 

FIGURE 1 0 is a oetail. enlarged p'an view of a moio 
35 part of FIGURE 9. 

FIGURE ti is a cross sectional view of the roid 
part taken along the hne Xi-XI of FIGURE 10. 

FIGURE 12 is a cross secionai v.ew of the moid 
part taken along tne Ime Xll-Xi: of FIGURE 10. 
«c FIGURE 13 is a front v.ew of anothc e^ecs'oni: 
oomponen: m acccvdance wan the p-esent invention. 

FIGURE i* is a tront view of stir another eter.rcn.c 
component in accordance with the present invention. 

FIGURE 15 is a bottom view of another electronic 
«l component in accordance with the present invention. 

FIGURE 16 is a bottom view of stii: another elec- 
tronic component m accordance witr» the present rven- 
ton. 

FIGURE 1? is a f-on: view of another eiecvon.c 
it component ir. acco'cance with tne p-esent in% ent«o<v 
FIGURE *e is a cots ter..ona: v,ew of me eiec- 
. vonic comporen: ta^en abn; me Ime >:viu x"Vi;i of 
FIGURE 17. 

FIGURE IS is a cross sectional view of the e'ec- 
55 ironic component ts'<er along tne line >:;X-X';x o» FIG- 
URE 17. 

FIGURE ZZ' is a cress sectional v.e^ o' me e'ec- 
t-onic component o* ff «GJRS covesponrj:n; :c Fi3- 
URE 11. 
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FI3U-.S 2i is a cess sectona' v.ew o> tne e t: 
ironic component of FI3JRE U cor-esoond.-.c ic r C- 
URE -.2. 

FIGURE 22 is a perspective vie* of £ convent a-*: 
electronic component. 

FIGURE 22 is £ plan vie*- of £ conventional lead 
frame. 

FIGURE 2* ts £ ?:ar view of the leac frame of FO- 
URS 23 atter £ molding p-ccess is completed 

DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of this indention a*e now 
described in detail with r defence tc the accompanying 
drawings. 

FIGURES V< show the appearance end internal 
Structure of an electronic component o? a surface mount 
type in accordance wit* the present indention FIGURE 
1 is 6 plan view of ar. eiecvonic component ir acco-c- 
ance with the p-esen: indention. FlSJr.E 2 is e front 
view the electronic component of FlGJ s .= V FIG- 
URE 3 is a cross sectional view of the electronic ccmpo- 
nent taKen alon; the line Hi-i:f of FiG'jRE 1. FIGURE < 
i$ a cross sectional view of the eiecvonic component 
taken along the tne IV-IV ol FIGURE 1. *0 is an e ec- 
ttonic component of this invention. This eiecvonic com- 
ponent 10 has a first lead n. £ second lead *2. 6 thirc 
lead 13. a semiconductor chip {an electronic element) 
15. and a resin 18. The bottom dimensions of resir. i£ 
having the form of a recangutar parallelepiped a-e 1 6 
mm m 0.8 mm. Each of leads ' v.3 has tne same 
length. 0. 65 mm. 

Firs; lead n has a thick par: -.'.a whose lengtn. 
width, ana thickness are C. "5 mm. 0. 2 mm. and 0 2 
mm and a thin part '• lb whose length, width, and thick- 
ness are 0. 5 mm. 0. 5 mm. and 0. 1 mm. A step of 0. 1 
mm is provided on the bottom surface side ot first lead 
11. Rrst lead 11 has a f:at to? surtace. To prevent first 
lead 1 1 from slipping from resin 18. thin pan i It has a 
top surface (0. 5 mm » 0. 5 mm) which is g-eate- in width 
than thick part s na top surface and which is great m 
area than semicondudo' chip 15 Serrioonducior ch.p 
15 is fixed on thin pan 1 1b using a conductive adhesive 
14. As a result of such arrangement, semiconductor 
chip 15 is electrically conned ed. at hs bottom surtace. 
with fin?. lead 11. A lateral surface (0. 2 mm * 0 . 2 mm) 
of thick part iia and a latcai suface of resin 16 are 
formed at the same time by a single cut sucn that tne 
lateral surtace of thick pan na is located at £ lowe- end 
area of the latere: surface of resin :e anc the latera* sur- 
faces of thick part i is and resin 8'e expcsecform:n; 
the same piane. in pper wpros these iate*a: suna:es 
are (tush with each other. 

Second lead 1 2 has a thick pan :2a pength. o -.5 
mm; width: 0. 2 mm. oickness 0. 2 mm) anc a mm pa", 
12b (length: 0. 5 mm; width 0 3 mm. thickness. 0. : 
mm). Likewise, tni-d lead *.3 has a th;ck part *3a 
(length: 0. 'I mm; width C 2 mm. thckness: C 2 m-n) 
and e thin part t3C (length :■ 5 mm. wctr C. 2 mm. 



thickness C mm) * step cf 0 " mm i$ ccoec on 
tne bottom sees c' second anc thirc leacs * 2 anc '.I. 
and seconc and third leads '2 anc '2 eacr*. have £ fiat 
top surtace. Tc p-e/ent second anc Ihirc leads t2 and 
5 '.3 from slipping from resm '.8. thin pa'ts :2C anc *3b 
have top surfaces wide' than those of thic* oa-ts # 2a 
and 13a. Tnir. pa-ts *.20 and " 3C a'e tutne* provced 
witn notches *2c and *3c which function as means lor 
presenting the leacs ".2 and *.3 t'om slop n; i-dt resm 
•c ■£ Each notch * 2 c and :2c has a d.me-.sor of 0 D£ 
mm as a cepth Ute-a su-aces (0 2 mm > S 2 mm; cf 
tn.ck pans :2a anc '2a. anc anctner latera* surta:e o' 
resin 1B are formed at tne same time by a single cut 
such that the lateral surfaces of thick pa'ts "2a and t2a 
is are located at lower end areas of the lateral surtace of 
resin 18 and the lateral surfaces of thick pans '.2a and 
13a and resin 18 are exposed forming tne same plane, 
in otner words tnese late'al surtaces a'e flusr with, each 
other. T*vc electrodes on semiconductor chtp *5 a*e 
2c elecficaiiy conner.ee witn thm pans *2c anc '.3d of 
second anc thine leaos '.2 and 'c D> *u wires 't anc 
-.7. First tc thirc leacs \ v.2 a-e formed c sett material 
mat cuts eesii) such as FeM: aUcy. Cu anc ^. 

Resin 18 encapsulates most of fi*st tc tnirc leacs 
21 11-13. semiconductor chip '.5. Au wi-e "6. anc Au wi'e 
17. 18a is a pe-iphe-ai part of the resin top surtace. 
Periphera' par: :&a is ohamfe-ed. Fprr.ec a: o^t comer 
o' the resin top surtace is a recess part having e d.ame- 
ter of from 02 mm i: 0.3 mm Tms recess pa*t se^es 
as polarity mark :eo Each of bonom surtaces (0 *5 
mm « 0. 2 mm) o 1 thick pars na-i3a of frst tc third 
leads n-:2 is exposed at resin bottom surtace *.8c ano 
projects by Irom C. C3 mm tc 0. 05 mm sc as to meet 
lead stand-ofi specifications. Because Such a p-ojection 
:i length is less tnar. tne ci«erence in thickness between 
thick pans tia-t3a and thin pans r.b-i3o (ie.. 0. i 
mm), the botiom surtaces of tnir. parts ' ib-t 3b of first to 
third leads n*i3 a»e completely covered with resm :b. 
The exposed surtaces of f«'ct to third leaos n-i3 a'e 
*c> soide'piated such that each of the exposec surtaces is 
covered with a film of soioer the adequate tn.ckness ol 
which is * -".5 pm. 

In accordance with electronic component 10 
described above, at the time of pertorming a mountnc 
*$ pmceu on a printed board, e corner pert which is 
defined between a lateral surtace end a bottom surface 
of each of thipv. pans na-i3a. is used tor establishing 
connection witn tne outside. Tne comer pe'ts a'e sol- 
de/piated therefore prp^dinc; pood soicer&piiiT) dunng 
so tne mounting process. A space, taker, up by eiecvonic 
component o<*. ;ne pnrred boa^c. is equfi' to the e'ea 
of resin bottom lu-tace tBc. whic^ makes ■; pessbie to 
provide h.Qher rvoun'jn; density on the pnrv.ed boa'O 
Additionally, leac cerormaton is unlike!) tc o:rur 
5* FIGURES 5-5 'espectiveiy ii ustrate a »eac f-ame 
for use »r. the iaoncacon o' e'er.'on.: component 'Cra 
plan view. ir. ar er.a*;ec view, m a c^css serc-.a v<ew 
taken sbn; :ne ime v'li.vn. and i- anome? c*oss sec- 
t-ona' v.ew :ake- a cn; :ne t.r.e v'iu vni Leac fame 35 
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is forme: by a net* plate having me »c:m o' a ectar- 
gular ana is comprised o' lead formation pa-: Si and 
exterior fame 22 tar enclosing lead formats pan 21 
Exterior Iran* 22 is 20 mm » 5C mm and ts 0 2 mm 
thick. Referring to FIGURE 5. exterior frame 22 r.as. at 5 
its come? pa'ts. tour portions defining respective notes 
33 having a Gamete- of 1 mrr. for locating the leas f-ame 
33. Ir. addition to me pro/sion o' locator. nc-es 22. 
exterior frame 22 has se-e* pc lions a'ong one 0: me 
long sides me-eof. these sever poaons sefm.ng te*en , c 
feed hoies 5* having e diameter 0' 2 mm. 

As snowr. ir. cetai: ir, Fl3 JF.ES S-e. leas io*ma!ort 
part 31 induces a vertical bnsge par. 25 and £ lateral 
bridge pan 3e. Venical bridge pan 25 badges opposite 
two long sides of exterior frame 32. Lateral bndge part is 
36 bridges the remaining opposite two short sides of 
exterior frame 32. Vertical and late-ai bridge parts 25 
and 36 each have s width of 0 2 mm an: a thcoess of 
0. 2 mm. These venical and letera' bndge pats 25 and 
35 defne 22C lance oper. spaces (11 coijms > 23 « 
rows). The vertical pitch o' me iatt.ee spaces is v 2 mm 
and the lateral oitch thereof is 2. 1 mn. First to mrd lead 
parts 11-13 extend towards the lsti.ce ope-, spaces, in 
other words 22C sets of first tc third lead sans 1 v 1 3 »'t 
•wo-dimensbna»y arranged at the foregoing pitches, n 
Tnese pitches are 1/2 to 1/3 of the conventional o^es. 
First lead pan 11 oownwardly extends from exter.or 
frame 32 and lateral bridge paM 35 by 0. 6 mm. wniie 
second and third lead pans 1 2 arc: 3 upward'y extend 
from exterior frame 32 and lateral b-.dge pan 26 o> 0 6 J3 
mm. 

Each first lead pan 11 has a base end 1 'a (length: 
0. 3 mm; width: 0. 2 mm; thckness: 0. 2 mm) and a 
leading end 1 lb (length: 0. 5 mm; width. 0. 5 mm. thick- 
ness: 0. 1 mm). A step of 0. 1 mm 1$ provided on me bot- « 
torn surface side of first lead pan 11. Leading end r.b 
has a top surface (0. 5 mm « 0. 5 mm) mat is g-eater m 
width than base end's 1 is top sjrtace. 

Each second tead pan 12 has a base end i2a 
(length: 0. 3 mm; width: 0 2 mm; trvskness. 0 2 mm) *o 
and a leading end 12b (length 0. 5 mm. width 0 3 mm: 
thickness: 0. 1 mm), likewise, each third lead i£ has a 
base end 13a (length: 0. 3 mm; width. 0. 2 mm. thick- 
ness: 0. 2 mm) and a leading end *.3b (length. 0. 5 mm; 
width: 0. 3 mm; thickness: 0. 1 mm). A step o? 0. 1 mm 45 
is provided on the bottom surface side of second tead 
part 12, and a ciep of 0. 1 mm is provided or. me oor.om 
surface side of third lead pan 13. leading end i2b has 
a wider lop surface than base ens *.2s. and iead>ng end 
I3bhasa wider top surface mar. base enc 1 2a Leading so 
ends 120 and 13b of second anc tni-d leac parts '.2 and 
13 have notches '.2c anc 13c having a depth of C 08 
mm. 

It is possible to 1o:m the ta'egoing reps prodded 
on the bottom surface sees of first to third leac parts u 
11-13 by coining, etching or p-ess;np Tne lo-egomg 
seven teed holes 3* are provioec at positions co-e- 
sponding to me second, fitth. eighth e:e/e**m. m>r- 
teenth. stxteenm and nineteen*.?*, co'jmns from tne >eh- 



hand side r.the ti * 22 :ar..ce (see 5 i3J ? .S 5) 

The foregomg teas frame str jru-e aiiows 22: sets 
of lead pans v.- 12 to be cicse'y and two-dimensonaiiy 
placed on a single lead frame 20. The number o' elec- 
tronic components t0 that a sr.gie lead fame 3C car. 
yield is increased m comparison with conventional tech- 
nio/jes. anc meta* mate-ia to: brming teas frame 32 is 
used mce effic-enry 

Tne tab-caw 0' tne aco-e-sesc-ioec e:tr.-^: 
component *0. mat is. tne assemo'y p-ocess. com- 
prises a d.e oondmg process, a ^ e bonding p-ocess a 
molding process, a dicing '.cutt.ng) process, and a leac 
finishing p-ocess Ir. the d<e bonding process, semicon- 
ductor chip 15 is fixed tc leading end lib of first leao 
part 11 of lead frame 30 using conductive adnesrve 14. 
In the wire bonding process, two electrodes on semi- 
conductor chip -.5 a-e eiecricatiy connecied with lead- 
ing ends \Zc anc -.3b 0' second anc third lead pans 2 
and 13 by fine Au wires :6 and * 7. Beth ir. the d«e bond- 
ing process anc m the wi-e bonding p-ocess. teed no es 
34. formed m exterior frame 22 of me leas frame, are 
used tor mojneng. or. a sing e iead frame 30. 222 sem- 
iconductor cnips 15. ir. me molding p'ocess. a mod 
assembly to- transfer mold is uses for integ-a' encaosu- 
lation cf most of frst tc m«rc leac pans v.-*.3. semicon- 
ducto: chips -.5. and Au wires 'i anc 17. 

FIGURES S-*.2 a'e views of lead frame 30 aher 
molding is completed. FiGJRS S is a plan view of me 
post-moiding lead frame 20. FiGJ^E 10 »s ar. enlarged 
view of tie post-moldmg leas frame 30. F i3Un£ 11 >s a 
cross sectional view cf the post-molding lead frame 30 
taken along me ime XI-XI. FIGURE 12 is anotner coss 
sectional view of the posf-moidmg lead frame 30 taken 
along the line Xll-XII. Referring first to FIGURE 9. 
therein shown a-e ten common gates *i for resin intro- 
duction, and a mo»d part *2 defined by an upper moid 
element anc a low* mold element. These ter. common 
gates *t are provided at poshions corresponding tc me 
first, third, fifth, seventn. nintn. twelfth, fou-teenm. six- 
teenth, eighteenth and twe.ni.etn columns from me ieh- 
hand soe of me to-cooing lettce si'jctu-e of lead frame 
30 ( 11 columns ■ 20 rows). 

As shown in detail in FIGURES 10- 12. at me same 
time that a resin 18. which has encapsulated most o: 
lead parts 1 V13. semiconductor cnips 15. and Al» wires 
16-17. is formed in each of me latt.ee open spaces, 
additional resms 0-<5 a-e fo-med ovenymg vemcai 
bridge pan 25 anc late'a: bridge pan 36 Addtt.ona' res- 
ins 0«<5 have me same he.ght as ream '.8 Each res.n 
18 is horizontal^ and pe*pend<c-jiari) coup'ed one 
anomer via addoonai resms 0-*5. Fe-.pne-a pan :6a 
is chamfered and poia'«ty mar>t 'BC is Icmed at one 
corner of me top su-tece. hevmg a diameter of irom C-.2 
mm to C.3 nm Additional 'esm *3. wn.p-. is lo mec as 
a ridge or. ve-t:ca: broge oaM 25. «s cnanrie-ed at .is 
periphery, anc me w.cth o' aod:tonaf resir's ^2 top sur- 
face is ecua« tc me w.cm cf ^e't.ca b-cge ca-t 25 f. e . 
0 2 mm) ir.ome-^o-cs twe g oo.-es. wn, : n a-e ;-ta:e- 
in wcth at top m-ar. at bcr.or. a:e Jo-mec oer^eer. t*c 
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adjacent molding resins " E f£~->; eeC-. — e ' £- r -« 
additional res.n 43. aisng vtrtas o'oge par. 35 'J<*- 
wise, additional resin wn.ch it O' " * on 
lateral bridge pan 26. is cnamte-ed at its oeriphe-y. and 
the width of additional ream s " top surface is eoua: to 
the width of lateral bridge par. 36 (C. 2 mm), in other 
words, two grooves, when ae g-eater in width at top 
than at bottom, a'e lormec oerweer. r*o adjacent rott- 
ing reshs 16 lacmg each erne- acoss asdtona: resn 
44. along laie-a: b-ioge oa-t 35 Aodhionai res.r. <5. 
which is formed o.*e'!ymg a pon: w»e*e vaaa" o-oge 
part 35 and latere bnoge pa-t 36 cess. »s cnamte-es a: 
its periphery arc has a to? sj-ta:e 0' 0 2 mm »0.2nn. 
FIGURES 10- '2 show exampes in wnicn a se-.es of 
additional resins 43-c5 is to-mec also on exieno? frame 
32 of the lead frame. 

FIGURES 11 and 12 show uppe' mold element 51 
and lower mold elemen: 52 tor use r. a molding proc- 
ess. Leas frame '3C having me-eo- 220 semiconductor 
chps 15 which art hor.zoma^ anc perpendicuiafy. anc 
twcKJimensionaiiy arranges. «s places or. lowe- moc 
element 52. Lower moid e emem. 52 has a fo-mn; sur- 
face that is prpvoed w.;n a gea: n-jmoer of recess 
parts, thereby allowing tne bor.om surfaces (0. 3 mm * 
0. 2 mm) ol base ends •« 1 a- • 3a of t irr. tc third lead pais 
1 1-13. exterior frame 32. ve'*ca : broge pan 25. and lat- 
eral bridge part 36 to p-cjest from resm bottom surtace 
18c by 0. 03 mm tc 0.05 mm Denned between upper 
mold element 51 ans lower moid eemem 52 are 220 
cavities tor the formation o* moc^c resin -.8 which ae 
arranged horizontally anc pe-pend.cj:ariy. arc two- 
dimensionally. and open spaces lof the lo-maiion ol 
additional resins <3<5 wh»ch have :ne same heigh-, as 
the cavities. These 220 cavities a-e horizontally and 
perpendicularly coupled one a none? through tne open 
spaces. Upper moid elemen: 51 has a forming surface 
in which many recess pans having a depth capaoie of 
defining most o< the cavit.es ans most of the commjni- 
cation open spaces tor the cav.&es a'e formed. The cav- 
ro'es and the communicator, open spaces of tne ca^es 
are easily tilled with a re*n mat is m, er.es from e com- 
mon runner through the fo-egomg ten common gales 
41. The angle and dimensions o' eacn common gate <i 
are 30 degrees and 0. « mm » 0. 2 mm Addbonatiy. at 
least one of upper and lower moid elements 5i anc 52 
Is provided with pins (not shown ir. the figure) which a-e 
inserted Into location holes 22 tormed m exterio- frame 
32 of the lead Irame Such ar. arrangement p-e^-ers 
lead frame 30 from making a displacement with resoeci 
to the moid assemo»y. 

In accordance with me aoo'e-oescibed mr^d 
assembly structure, tne 22: semiconductor chips *5 
and the 220 sets of f.-st to tn.»s *ad pais it * 3 a-e 
tntee/aRy encapsulates by ream Aoco'dmgiy. tne 
number of elecronic compone-.ts iC ma: a single nois- 
ing process can yielS mo/eases it. comparisor wr.r. con- 
ventional fabrication teenncues. me*eby prodding 
improved prodursviry Aoditcna'ly. most of tne aopea»- 
ance of molding res.n "£ ca- 0e changes t ee 1 ) Py 



replacement p' usse* mcio e-emen: 5*. 

In the dicing p-ocess. leas frame 2Z ■* cut tooethe? 
with resins *.B. ^3. 44. ans <5 v.-t- a single cur.mg s:ase 
having a wistr. o' 0. 5 mmir. order tr.a*. 'e*n zx su-faces 

5 and leed cx surfaces are formes a: :ne same t.me at 
package late-ai surfaces of two eJectronc components 
10 corresponding \z twe asjacen: sem.concjr.o: cn.ps 
15. The cutting place w l S'.f is greater by 0 3 mm tr.ar. 
tne wist- o'veri ca anc la:era= o-.c;e ca-ts 3f an; 3£ o* 
tne leec frame (0 2 mm) \r7i anc v,-2 0' p i-3^-.£S K- 
12 eacn nbcate a cur.mg wc.i of 0 i mm Lczat on 
hole 33. lormeS m exierio: frame 32 of tne leas irame. is 
uses for dent.-ficaoon of a cutting portion Tne toe su'- 
faces of aod'tionai resins <3-«5 having a wdtr. o'O 2 

t5 mm are located at the centers of W1 anc W2. ans 
grooves, horizontally and perpendicula'iy lormeS by 
chamfer, guide a b'ade for dicing in a travelling dreoon 
As a result. indtviOuaJ tfer.ronic components *0. eacn 
of whicn naming a rectangular pa*ai;e eo:?ec-i»Ke -esm 

tc ie whose borom su-face dimenstons a e 1 £ mm » 0 
6 mm anc Vst ic tnirs leaos * 1 • * 3 navt-.g a <engtr o 4 0 
65 mm. a*e sepa-ateS. At tms bme. ir. .eas fame 30. 
base portons r.avmg a length of C ' £ mm o' case encs 
na-i3a of eacn leas paa a-e c«scardeo. As a result a 

H cut surface of first saad 1 1 . which has dimensions 0' 0 2 
mm * 0. 2 mm. is exposed at a lower end a*ee of on* 
lateral surface of resin :8. being tlusn wsih me iate*ai 
surlace of resin t8. In adooon. cut surfaces o^ second 
and third leaos 12 and 13 (0 2 mm . 0. 2 mm) t'e 

3c exposed a: lower enc areas of opposite late-a: surtace 
0? resin 18 oemg ftush wir. me opposr.e late a- su-iace 
of resin ie. Furiner. tormed or. a package bottom sur- 
face are p-ojecting sa-faces (0. 15 mm * Z 2 m-n; 0' frst 
to third leass i v.3. As descrioec above, use C s sot 

3S material which cuts easily tor forming lead fame 30 
including first tc third lead paris ii-i3 reduces w*a- of 
a cutting ttaoe for dicing, as a result of when va-ia»jons 
in cutting w.cm and reductions in CLOing rate are sup- 
pressed. 

*c In the leac finishing process the exposes sutaces 
of frsi to third leaos 11-13 are soiocrpiateS such that 
the exposed surfaces a'e cove'ed with t film o' solder 
having a th.pkness of *-i5 ^m. As a resun. soide* ir. me 
form of film is applied onto each cut surface (0. 2 mm . 

4$ 0. 2 mm) of first 10 third leads 1 1-1 3 formed on me pack- 
age lateral surface and onio each projectng surface (0 
15 mm » 0 2C mm) of first to ihird isaos 11 -13 lo'med 
on the package bottom suiace Other paung ma> oe 
employed instead of soiderp:atmg ir. aod'bon. soise** 

55 plating may be eliminated depending or me materia' 0* 
lead frame 30 

In a cco-d an: e wrm the lab'icaton metnoc 0' elec- 
tronic comoonem. to. resm anc lead zx su-.acei a e 
formed at me same t-me o- a package ia:e-a' sun*ect. 

it which makes r. pcss;p e tc eliminate me nees io* per- 
forming a ceouvmg process, m aPd=ton. jni.ke con.e-»- 
tonaftechno-es. r. »s ynnecessa'y tc peno-rr. a tp-.m -»g 
process to- p-oos n; a oentir a- e'o^gates leas wr.c- 
p?o^ises a-, imp- eves y.e'S 
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FIGURES 13 and illustrate the app6a*ances of 
other surface mount type eiecronic components in 
accordance with the present indention. Referring to FIG- 
URE 13. an electronic component 20 is shown in which, 
instead of a chamfer, a step is provide-, at peripheral * 
pari 18a of the resin top surface. As in the above* 
described case, the appearance of resin *.8 can be 
changed freely by replacement o' upper mole element 
51. Refemng now to FiG J C .E \t. an electronic compo- 
nent 2*. is illustrated in which 'esm *,e nas tne form of a c 
perfect rectangular oaraiie^epiped and the bottom sur- 
faces of thick parts *ta-*2a and resin bottom surface 
18c are exposec forming the same plane. In this case, 
tower moid element 52 may have s flat forming surface. 
Even with the FlQ. 14 structure, lead stand-off specrfi- 15 
cations can be met by subjecting the exposed surfaces 
of first to third leads 11-13 tc solderpiating for formation 
of solder films thereon having a thiexness of <-i5 u.m. In 
accordance wtth electronic component 1C of FIGURES 
1-4 or in accorcance with eiecronic comoor.ent 20 of 2 z 
FIGURE 13. a cnamfe' or a step is provided at periph- 
eral part 1 6a o' me res«* top surface, which provioes the 
advantage that, when cutting resin :E. the tnicKness of 
resin to be cut is thm in comoarison with the case of 
electronic component 2* of FiGJr.E 14. 2: 

In electronic component 21 of FIGURE *.«. lead 
thick parts v.a-i3a have bottom surfaces which are 
exposed being flush with resin bottom surface iBc. In 
such a case, there is the possibility that resm. which has 
been injected in the molding process, ente* between the 3; 
flat forming surface of the lower mold eiement and the 
bottom surfaces of lead thick parts 1 la-*. 3a. particularly 
at the center of the lead frame. FIGURES ".5 and 16 
6how solutions to this p*obiem. FIGURE 1 5 shows elec- 
tronic component 22 in which Tshaoed groove ".8d is J5 
formed in resin bottom surface 16:. FIGURE 16 shows 
electronic component 23 in which three U-shaped 
grooves i8eng are formed in resir. bortox surface :8c. 
These three U-shaped grooves i8e-g are formed in 
such a way as to enclose lead thick parts tia-t3a. <o 
respectively. As a result of Such arrangement, the lore- 
going entering of resin can be prevented because 
ridges of the lower mold element corresponding to 
grooves I8d-g achieve a reduction in resin ^ts%\t^. 

With reference to FIGURES i7-i9, the appearance *s 
and Internal structure of another suiace mount type 
electronic component in accordance wih the present 
Invention is shown. FIGURE 17 is a plan view of the 
electronic component FIGURE ie is a cross sectional 
view of the electronic component taken along the line s: 
XVIII-XVIIl of FIGURE 17. FIGURE IS is a cross sec- 
tional view of tne electronic' component taker along the 
line XIX-XIX of FIGURE 17. In elecronic component It 
of FIGURES 17-19. peripheral par; tea of the resin top 
surlace is chamfered anc lead tn.ofc parts *.ia-i3a have is 
bottom surfaces which are exposec bemg tiusn with 
resin bottom surface 18c. Electric component it has a 
resin lateral surface which is composec of a cut sj-face 
1 6x that is formec at a lower enc a*ea of n* »esm iate*ai 



surface simultaneously with a lead cut surface C* dicing, 
are a nor -cut surface "By formes by molding Cot sur- 
face I8x of the resin lateral surface is perpendicular 10 
resin bottom surlace 18c. and a pan of cut surlace ".ex 
forms common gate cut surface I6r This common gate 
cut surface t8z is located between tne cut lateral sur- 
faces of second and third lead thic* parts "2a and *2a. 
Non-cut surface "By 0? r.e resm lateral surface is 
inclined by an angle of th'te ceg-ees w<tn -esoer. to 
resin bottom surface ".8c so that mo-.d.ng resir. *.£ can 
be withdrawn easily from the moirj assemoiy. The 
exposed surfaces of first to third leaos 11-13 are sober- 
plated. Lead frame 30. 6howr. in FIGURES 5-8. may be 
used in the fabrication of electronic component 2t. 

FIGURES 20 and 21. which correspond to FIG- 
URES U and 12. shows situations after molding for 
electronic component 2t is comp'eted in FIGURES 20 
and 21. 51 is sn upper mold element £2 is a lower moid 
element. O is a common gate for resm injection. 
Defined between u^yper moid element 5t and fowe' 
moid element 52 are 220 cavities whic* are hori2ontally 
and perpendicularly, and two-dim ensior\aliy arrangeo 
for the formation of molding resins ie Note that these 
cavities a-e communicatee with one another mrough 
common gates t\ only in the column direction. Com- 
mon gates <l are located at positions corresponding 10 
each column o? the 11 « 22 cavities. Lowar mold e'e- 
ment 52 has a flat forming surface, and. accordingly, 
elastic sheet £2 is inserted between lower mole element 
52 and the lead frame, to prevent the en:e-ing of 
injected resin and to protect tne iead bottom surface ir. 
such a case, base encs '2a and 13a of second anc 
third lead pans 12 and " 3 of each elecronic component 
are pressed by upper moid element 51 at positions 
away from the common gate . it is possible 10 prevent 
the entering of injected resin without elastic sheet 53. 
depending on the resin p-essure. 

In accorcance with elecronic component 2< a cut 
surface of first lead 1 1 is eoosec at a lower end area of 
a lateral surface of resm 18. being flush with resin cul 
surface i8x. and cut surfaces of second and third leads 
12 and 13 are exposed at lows* end areas of opposite 
lateral surlace of resin t8. being flush with resin cut sur- 
face I8x. In addition, molding is performed such that 
each of the bonom surfaces of first to third leads 1 1-13 
is exposed being flush with resin bottom surface 18c. 
Further, the exposed cut surfaces a°d eoosed bonom 
surfaces of first to thirc leads n -13 are continuous, and 
here are formed lead come' pats for connections w.th 
the outside. Accordingly, electronic component 2< <s a 
super small component most sj:tao:e io* suiace mount 
technology. 

In each of the aforesaid examoies eiecvic connec- 
tion between semiconour.or chip (electronic element) 
15 and second and third leads '.2 and *2 may be estab- 
lished by means ofner man wres 16 and *.7. Insieac 
of using plate-like leac f*ame SC. an after nairve. wnijr. is 
femed by patterning the hk€ ieac frame ir ar. insu^atmg 
subsfate. may oe usee, in each example. on> me 
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exposed bottom surfaces of fir* to third leads 11--.3 
may be subjected to soiderpiating. 

The number of leads is nor. limited to the above- 
described number. Instead oi semiconductor chip t5. 
any electronic elements may be incorporates* ir.tc elec- 
tronic components 10. 20. 21. 22. 23. and 24. 

Claims 

1. An electronic component of a resir. molded pacx- 
age type, said electronic component comprising: 

(a) an electronic element; 

(b) a lead which is electrically connected with 
said electronic element: and 

(c) a resin which encapsulates said electronic 
element and said lead: 

wherein a lateral surface of said lead and a 
lateraJ surface of said resin are simultaneously 
formeo by a single cut such that said lateral surface 
of said lead is located at a lower end area of said 
lateral surface of said resin and said lateral sur- 
faces of said lead and said resin are exposed form- 
ing the same plane. 

2. The electronic component of claim 1. wherein said 
lead is formed of a soft materia! which cuts easily 

3. The electronic component of claim 1. whe-ein said 
exposed lateral surface of said lead is plated. 

4. The electronic componen: of claim 1. wherein a: 
least a portion of a bottom surface of said leas is 
exposed at a bottom surface of said resin. 

5. The electronic component of ctaim 4, wherein plat- 
ing (8 applied only to said exposed bottom surface 
of said lead. 

6. The electronic component of deim 4. wherein said 
exposed bottom surface of said lead is continuous 
with said exposed lateral surface of said lead. 

7. The electronic component of claim 6. wherein said 
exposed bottom surface and exposed lateral sur- 
face of said lead are plated. 

6. The electronic component o* ciaim 4. wherein sad 
exposed bottom, surface of said lead slightly 
projects from said bottom surface of sad resin. 

9. The electronic component of claim 4, wherein sad 
bottom surface of said resin has. around said 
exposed bottom surface of said lead. po-tdns 
defining grooves. 

10. The electronic componen: of claim i. wherein said 
resin has a top surface the penphe'y of which ts 
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provided with either a chamfer or 5 step 

The electronic component of claim V wherein at 
least a portion of each of tour latera" surfaces of 
said resin is formed by cutting. 



12. The electronic componen: o' claim :. wherein said 
lateral surface of said resin has e cut su-lace 
formed at the time of cutting said lead anc a non-cut 

•c surface formed at the t»me of performing sa»d 
encapsulation process 

1 3. The electronic component of claim '.2. wnerein said 
cut surface of said resin's lateral surface is per pen- 

is cficutar to said resin's bottom surface and wherein 
said non-cut surface of said resin's late'ai surface 
tilts with reaper, to said resin s bottom surface. 

14. The electronic componen: of c'aim .2. wnerein sad 
20 cut surface of said resin's lateral surface is formed. 

being perpendicular with respect tc said resin s bot- 
tom surface at a lower end area of satd resin's lat- 
eral surface. 

25 15. The electronic component of ciaim 12. wherein 
each of lower end a'eas of four lateral surfaces of 
said resin is formed by cutting, being perpendicular 
with respect to said bottom surface of said resin 

30 16. The electronic componen: of claim 1. 
wherein: 

(a) said lead includes: 

3S a thin pan which is electrically connected 

with said electronic element: and 
a thick part which is formed having a 
greater thickness than said thin part sc as 
to provide a step on the side of said lead s 

40 bottom surface: 

(b) a lateral surface of said thick pad and said 
lateral surface of said resin are simultaneously 
formed by a single cut so that said lateral sur- 

4$ face of said thick pan is located at a lower end 

area of said lateral surface of said resin and 
said lateral surfaces of said thicx part and said 
rasin are exposed forming the same plane: and 

(c) a bottom su-face of said thick part is 
exposed a: a bottom surface of said resin. 

17. The electronic component of claim ie. wherein sad 
exposed bottom surface of said thick part projects, 
from said bottom surface of said resin, by a length 
less than a difference in thctoess between sad 
thin part and sac thic* part 

18. The electronic component of Cairn 16. wherein sad 
thin pan is g*ea:er in top suiace wjotn man sad 
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thick paa 

15*. The electronic component of claim 16. herein said 
thin pan has a top surface whose area is Greater 
than the area of said electronic element and f 
wherein said electronic element is fixed onto said 
thin par. 

20. The electronic component of claim ".6. wherein said 
thin pan is provided with a notch, said notcf. acting \o 
as e prevention means for preventing said leaa from 
slipping from said resin. 

21. A method for fabricating an electronic component of 

a resin molded package type, said method compris- is 
ing: 

(a) a step of fixing an electronic element on a 
plate-like lead frame having a lead part: 

(b) a step of electrically connecting sad elec- » 
tronic element with said lead parf. 

(c) a step of integrally encapsulating said elec- 
tronic element and said lead part with a resin: 
and 

(d) a step of cutting said lead frame together a 
with said resin in order that a resin cut surface 
and a lead cut surface are formed at the sane 
time on a package lateral surface of said elec- 
tronic component. 

22. The electronic component fabrication method of 
daim 21. wherein said encapsulation sieo com- 
prises a step of encapsulating said lead part such 
that a bottom surface of said lead pan exposes at a 
bottom surface of said resin. as 

23. The elec?onic component fabrication method of 
daim 22, wherein said encapsulation step com- 
prises a step of inserting between a lover mold ele- 
ment and said lead part an elastic sheet *o 

24. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a groove for guiding a cut- 
ting blade to be used in said cutting step. *$ 

25. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a ridge for positioning a 
cutting blade to be used in said cutting step. sc 

28. The electronic component fabrication method of 
daim 21 funher comprising a step of subjecting 
said lead cut surface, formed at said package lat- 
eral surface of said electronic component, to a plat- £5 
ing process. 

27. A method of fabricating a piu-aiity o* electronic 
components of a resm molded package type, said 



method comprising: 

(a) over a ptate-iike lead Irame comprising a 
pluraihy of b'idge parts which are formed into a 
lattice and e plurality of sets of lead parts which 
extend towards a plurality of lattice open 
spaces which are noncontaiiy and perpendicu- 
larly, and two-dinensionaUy defined by said 
plurality of bridge parts, a step of fixing each of 
a plurality of electronic elements in a corre- 
sponding lattice open space of said plurality of 
lattice open spaces: 

(b) a step of electrically connecting each said 
electronic element with a corresponding set of 
lead parts of said plurality of sets of lead parts: 

(c) a step of encapsulating said plurality of 
electronic elements and said plurality of sets of 
lead parrs w:tn a resin so that sad piurairty of 
electronic elements and sad plurality of sets of 
lead parts are continuous with one another 
through common gates at least in one direc- 
tion; and 

(d) a step of cutting said lead frame together 
with said resin sue*, tha: saic plurality of sets of 
lead parts of sad lead frame are separated 
from said plurality of brioge parts respectively 
and resin cut surfaces and lead cut surfaces 
are termed at the same time or individual pack- 
age late*ai surfaces of said plurality of elec- 
tronic components. 

28. The electronic component fabrication method of 
daim 27. wherein said encapsulation step com- 
prises a step of having an upper moid element 
press said lead part of said lead frame at a pos tion 
away from said common gale. 

29. The electronic component fabrication method of 
daim 27. wherein sad encapsulation step com- 
prises a step of encapsulating said plurality of sets 
of lead parts such that a bottom surface of each 
said lead pert is exposed at a bonom surface of 
said resin. 

30. The electronic component fabrication method of 
daim 27 further comprising a step of forming a plu- 
rality of grooves fo* Quiding a cutting blade to be 
used in sad cutting step in a top surface of said 
resin along &ad brioge pans of saic lead frame. 

31. The electronic component fabrication method of 
daim 30. wheem sad plurality of p/ooves are 
formed at least wnere said resin cut surfaces end 
lead cut surfaces of sa»c plurality of electronic com- 
ponents are formec at tne same time. 

32. The electronic component labncaton method of 
daim 30. whe'em eacn sac g-oove is tormec at 
least between two adjacent electronic dements of 
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said plurality of electronic cements. 

33. The electronic component fabrication method of 
claim 30. wherein said plurality of grooves are 
formed horizontally and perpendicularly along said 
bridge pans of said lead frame. 

34. The electronic component fabrication method of 
claim 30. whe-ein each sac g'oo^e has a bottom 
width and a to? width, saic to? width being greater 
than said bottom width. 

35. The electronic component fabrication method of 
claim 30. wherein each said groove is formed of a 
pair of elongated grooves running parallel with each 
other. 

36. The electronic component taO'ication method of 
daim 27 further comprising a s:ep of lormi.ng a plu- 
rality of ridges tar use in. locating a cutting blade to 
be used in said cutting step ir. a top surface ol said 
resin along said bridge parts of said leac Irame. 

37. The electronic component faorication method of 
daim 36. wherein said plurality of ridges are formed 
horiiontaJly and per pendicui arty along said bnd;e 
parts of said lead frame. 

38. The electronic component fabrication method of 
daim 36. wherein the maximum width of each said 
ridge is greater than the width of said b-idge part. 

39. The electronic component fabrication method of 
daim 27 further comprising a step of subjecting 
said lead cut surfaces formed at said package lat- 
eral surfaces of said plurality of electronic compo- 
nents to a plating process. 

40. A method tar fabricating a piuratoy of electronic 
components of e resin molded package type. sa<d 
method comprising: 

(a) over a plate-like lead frame comprising 0} a 
rectangular exterior frame. (S) a plurality of 
bridge parts which are formed into a lattice to 
provide bridges between opposite sides of said 
rectangular exterior frame and between other 
opposite sides thereof, and (iii) a plurality of 
sets of lead pans which extend towards a plu- 
rality of lattice open spaces which are horizon* 
tally and perpendicularly. end two-, 
dimensionatly defined by said plurality ol bnoge 
parts, a step of fixing each of a plurality of elec- 
tronic elements in a corresponding lattice open 
space of sad plurality of lattice open spaces: 

(b) a step of electrically connecting each said 
elecfr onic element wir. a corresponding se: of 
lead pans of said plurality of sets of lead pans: 

(c) a step of encapsulating said plurality of 



electronic elements and sac plurality of sets of 
lead parts with a resin: and 
(d) a step of cutting said lead frame together 
with said resin such that resin cu: surfaces and 
5 lead cut surfaces are tormec at the same time 

on individual package Istera: surfaces o*: said 
plu'ality of electronic components. 

41. The electronic element iaOncat»on method of c;aim 
ic 40. wherein satd encapsulation step composes a 

step of injecting a resin through common gates into 
a plurality of cavrties which are horizontally and per- 
pendicularly, and two-dimensionally arranged in 
corresponding manner to said pluralry of electronic 
is elements and which are communicated with one 
another at least in one direction. 

42. The elect onic component facri cation method of 
daim 40. wherein said cutting step comprises a 

2c step of cutting said lead frame together with said 
resin at a width g- eater than the width of saic b-idge 
pan of said lead frame in order that resin cut sur- 
faces and lead cut surfaces are formed a: the same 
time on package lateral surfaces of two electronic 

25 components of said plurality of electronic compo- 
nents corresponding tc two adjacent electronic ele- 
ments of said plurality o? elecvonic elements. 

43. The electronic component fabrication method of 
33 claim 42. wherein said curing step comprises a 

step of cutting said lead frame together with sa<3 
resin with a single cutting blade having a width 
greater tnan the width ol said bridge pan of said 
lead frame. 

3£ 

44. The elecvonic component fab'ication method of 
daim 40 further comprising a rep of subjecting 
said lead cut surfaces, formed on said package lat- 
eral surfaces of said plurality of electronic compo- 

*o nenis. to a plating process. 

45. A piate-tik* lead frame for use in fabrication of an 
electronic component of a resin molded package 
type. 

45 sad lead frame comprising: 

(a) a rectanguta' exterior frame: 

(b) a plurality of b'idge parts which are formed 
into a lattice so as to establish connections 

so between a pair of opposite sides of said recta n- 

gular exterior frame as wel' as between another 
pair o< opposite sices thereof, and 

(c) a plurality of sets of lead pans which extend 
towards respective lattice open spaces which 

ss are horizontally and perpendicularly, anc two- 

dimensional!) oefnec by said brcge pans 

46. The leas fame of taim 45. 

each sec lead part com?-.smg: 
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(a) a base enc having the cane thickness as 
sad exterior frame and said bridge part: and 

(b) a leading end which is lamed, having a 
width greater than the width of said base end 
and having a thickness smaller nan the thick- 
ness of 6aid base end so as tc form e step on 
the side of a bottom surface thereof. 

47. The lead frame o< claim *6. wherein a specie lead 
part of said plurality of sets of lead pans is provided 
with a leading end whose top surface area is 
greater than the area of an electronic element mat 
is fixed thereon. 

48. The lead frame of claim 46. wherein a specific lead 
part of said plurality of 6ets of lead parts is provided 
with a notch that is a prevention against lead slip- 
ping from a resin after a resin molding is pe-iormed 

49. The lead frame of claim 45. wherein said rectangu- 
lar exterior frame has at four corne*s thereof por- 
tions defining holes for positioning which a-e used 
in performing a resin molding process as well as in 
cutting said plurality of sets of lead parts. 

50. The lead frame of claim wnereir. said rec;angu- 
lar exterior frame has at one side the'eof portions 
defining a plurality of feed holes. 

51. A mold assembly for use in fabrication of ar*. elec- 
tronic component of a resin molded package type, 
sad mold assembly comprising: 

(a) a lower mold element onto which e lead 
Irame with a plurality of electronic elements 
which are arranged horironaliy and perpendic- 
ularly, and two-dimensional ly is placed: 

(b) an upper mold element that defines a plural- 
ity of cavities which are horizontal end per- 
pendcularly. and two-dimensionefiy arranged 
correspondingly to said plurality of electronic 
elements and which are communicated with 
one another at least in one direction; and 

(c) common gates through which a resin is 
injected into said plurality of cavities. 

52. The mold assembly of claim St. wherein said plu- 
rality of cavities are communicaied with one 
another via open spaces having the same height as 
said cavities. 

53. The mold assembly of claim 5 V whe'ein said \^>^er 
mold element is provided with a plurality of 
recesses, each of said recesses having a depth 
capable of forming most of each said cavity. 

54. The moid assembly of claim 5t. wherein at least 
one of said upper anc lower moid elements is pro- 
vided with pins wriicn ere nse".frC into holes for 



positioning formed in an exterior frame of said lead 
frame. 
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